Of the host of environmental threats to our health, endocrine-disruption has been highlighted as interfering with human sexuality and reproduction and as posing a threat to the future of our survival as a species (Casals-Casas and Desvergne, 2011 ). An endocrine disruptor is a chemical with the potential to alter hormone action within the body resulting in developmental and reproductive anomalies. Endocrine-disrupting chemicals have potentially lifelong and intergenerational effects on human reproduction and development (Zoeller et al., 2012; Vandenberg et al., 2012) . These chemicals may negatively impact the fertility of future generations, and the changes they produce may be epigenetic; that is, they may be passed on to future generations (Rissman and Adli, 2014) .
The question of justice for future generations has received extensive attention by philosophers, economists, and legal scholars, but has largely drawn on the liberal tradition of rights and individual autonomy. Feminist approaches to intergenerational justice have critiqued liberal conceptions of autonomy and drawn on ethics of care in order to ground human rights claims in relationality. However, the key feminist insight of the importance of intersectionality has been missing from the majority of treatments of intergenerational justice. Discussions of intergenerational justice need to recognize the politics of gender, race, poverty, and sexuality, all of which are conspicuously absent from the dominant debates over intergenerational justice. As Iris Marion Young argued, a concept of justice needs to focus on the elimination of institutionalized oppression, particularly of those who represent "difference" (Young, 2011) .
As a consequence of endocrine disruptors' effects on human sexuality and reproduction, responses to the threats they pose frequently rely on a medicalized understanding of the body and normative gender identity. However, as (Scott, 2009) argues, harm should be identified in terms of illness and suffering, not in terms of difference. The challenges to normative ideals of bodies and gender by feminists, queer theorists, and critical disability scholars and activists must be included in an ethical response to the intergenerational threats posed by endocrine disruptors while resisting normative ideals of bodies and health. This paper develops a feminist framework of intergenerational justice in response to the potential risks posed by endocrine-disrupting chemicals. We examine critiques of endocrine-disruptors from feminist, critical disability, and queer standpoints, and explore issues of race and class in exposures. We argue that responding to the threat posed by endocrine-disruptors like BFRs and phthalates requires developing a theory of intergenerational justice that recognizes relationality and transcorporeality -that our bodies and environments are porous: our bodies interact not only with each other, but also with non-human creatures and physical landscapes (Alaimo, 2010a) -as well as the effects of interlocking systems of oppression.
We explore ethical models by Irigaray, Arendt, and Levinas that promote responsibility to future generations while remaining open and responsive to the difference they represent, since in theorizing the requirement to protect future generations from harm we must not foreclose on the differences of those future generations. We develop a feminist understanding of genealogy, and, following Elizabeth Grosz, we argue that theorizing an intergenerational justice response to endocrine disruptors requires going beyond an understanding of difference as the basis of medicalized harms, to a positive theory of becoming.
Endocrine disrupting chemicals and their effects
A wide range of substances are thought to cause endocrine disruption, including pharmaceuticals, dioxin and dioxin-like compounds, polychlorinated biphenyls, DDT and other pesticides, and plasticizers such as Bisphenol A. Two types of endocrine-disrupting chemicals that we are exposed to through everyday life have recently become subjects of broad concern for scientists, regulators, environmental NGOs, and have featured prominently in media coverage: brominated flame retardants (BFRs) and phthalates.
Phthalates are used to make plastics soft and malleable and are found in food packaging and water bottles, but also in car interiors, plumbing, cosmetics and personal care products (Halden, 2010; Wittassek, 2008) . Many products that are scented contain phthalates, since they are used as solubulizers (an agent that something is dissolved in).
Brominated flame retardants (BFRs) are intentionally added to products to reduce the risk of fire, and are found in fabrics, furniture foam, carpets and electronics, throughout our homes, workplaces, public transit, hospitals, libraries, and schools. Because of widespread environmental contamination, house dust and the food supply are also major sources of exposure to BFRs and phthalates (Schecter et al., 2010; Stapleton et al., 2012; Serrano et al., 2014) .
BFRs and phthalates have been linked to intergenerational effects, although the impacts are still largely uncertain (Perera and Herbstman, 2011; Rider, 2010; Albert and Jégou, 2013) . Clinical studies indicate that BFRs are impacting early stages of human development and can result in reproductive anomalies, including preterm births and spontaneous abortions (Morales-Suárez-Varela et al., 2011; Peltier et al., 2015; Small et al., 2011) . Phthalates negatively impact human reproduction: they are associated with reduced semen quality, endometriosis, and shorter gestation periods during pregnancy (Sharpe and Irvine, 2004; Weuve et al., 2010) . Phthalates have been linked to both prenatal and postnatal effect, including abnormal development of the male reproductive system (Rider, 2010; Martino-Andrade, 2009; Lottrup, 2006) , with potentially irreversible anti-androgenic effects in fetuses (Kortenkamp, 2010; Albert and Jégou, 2013) . Early menopause resulting from exposure to certain phthalates has also been indicated (Grindler et al., 2015) . Assessing the risks from endocrine disruptors is complicated by variance in dose responses, differing vulnerabilities depending on when the age of exposure, and the complexity of chemical interactions in our environment (Casals-Casas and Desvergne, 2011) .
Intergenerational justice and anti-oppressive politics
Iris Marion Young argues that a concept of justice needs to focus on the elimination of institutionalized oppression, particularly of those who represent "difference" (Young, 2011) . Conceptions of intergenerational justice often founder on the question of future persons. Similarly, a concept of intergenerational justice needs to account for the politics of gender, race, and poverty. Intragenerational justice (between the members of a given generation) and intergenerational justice (between different generations) must be understood as necessarily connected, since potential harms to present and future generations from BFRs and phthalates may be unequally distributed according to factors such as socioeconomic status, race, and sex (Zota, Adamkiewicz, and Morello-Frosch, 2010; Wolff et al., 2007; Trasande et al., 2013) .
While "environmental equity" can imply the equal sharing of risk burdens, rather than a reduction of the risks overall, "environmental justice" is a more politically charged term referring to remedial action taken to correct injustices imposed on a specific group of people, primarily people of colour (Cutter, 2012) . The environmental justice movement has exposed the disparities of chemical exposures, with marginalized people usually being more at risk of negative health effects from exposures (Cole and Foster, 2001 ). However, Guthman and Mansfield (2012) note that the environmental justice movement has largely treated environments as inert places, separate from bodies. For example, the intergenerational impact of endocrine-disrupting chemicals can be significantly greater on some aboriginal communities than other communities because they live in the same place for generations (Scott, 2010) . Aboriginal communities often contain higher levels of environmental contamination as a consequence of histories of colonialism, and must contend with contamination of traditional foods such as game and fish along with food insecurity as a consequence of poverty (Hlimi et al., 2012) .
Environmental justice and reproductive justice struggles converge for many aboriginal communities (Hoover et al., 2012) .
Recognizing our transcorporeality casts doubt on our ability to manage and control risk, implicitly understood as "outside", because in fact bodies and environments are porous (Alaimo, 2010b) . Research is showing that effects from toxic exposures may depend on multiple factors such as malnutrition and stress (Gee and Payne-Sturges, 2004 ).
Exposures to these endocrine disrupting chemicals are ubiquitous and given the current absence of regulation, exposures to them is difficult, bordering on impossible, to avoid.
Socioeconomic status is a variable in exposures to these chemicals, although for some endocrine disruptors, higher income is actually associated with higher exposures (Tyrrell et al., 2013) , and eating organic food in an effort to reduce exposures appears, at least in one recent study, to actually increase exposure .
Although awareness of intergenerational effects might risk increasing perceived maternal responsibility for the health of children, because it has been widely concluded that race and socioeconomic status have enormous impacts on the health of populations, individuals may have far less control over their own health or the health of their children (Hessler, 2013) . This leads Hessler (2013) to argue that from a health perspective it is important to promote justice in our society, especially given that oppression can have transgenerational effects.
In assessing the potential risks from BFRs and phthalates we must ask whose reproduction is currently valued and whose is not in our society; this means we must take systems of oppression into account. As the reproductive justice movement has pointed out, systems of oppression have often drastically restricted reproductive choices for racialized women (Nelson, 2003) . Intersectionality demands that we consider the insights of both the environmental justice and the reproductive justice movements.
Endocrine-disruptors have garnered widespread attention and concern due to the changes they can produce in human sexual appearance and reproductive processes and function. However, the ways in which the threats from endocrine-disruptors have been framed are problematic from a feminist perspective because they frame mothers as the primary mediators of threats, and they rely on binary, regimented understandings of sexual difference.
As a result of the ubiquity of chemical exposures, the maternal body has been popularly conceived as contaminated and a threat to the fetus (Anstey, 2009 ). The ideal of the "good mother" requires women to preserve the purity of their children against the threats posed by environmental contamination (Cairns, 2013) . Feminists have pointed out that women are disproportionately blamed for harms to children, with little to no corresponding attention paid to the effects of men's reproductive capacities on the health of children (Sheldon, 1999; Daniels, 2006) . Mothers bear a disproportionate responsibility for managing their children's health, and are held disproportionately responsible for any perceived "imperfections" in their children's physical and mental health (Kukla, 2008) .
Future illnesses caused by exposure to BFRs and phthalates will require care, which is likely to be predominantly carried out by women (Sze, 2007) . In the case of negative impacts on reproduction, women are more likely to be subject to medical interventions in the form of reproductive technologies, and their outcomes will vary dramatically as a result of socioeconomic and racial disparities (Birke, 2000: 594; Armstrong and Segars, 2013) . Attempts to redress potentially diminished fertility through assisted reproductive technologies are unlikely to be equitably accessible and will involve medical interventions disproportionately borne by women. As Gaard (2010) argues, the rhetoric of "choice" is unjustly used to blame women for fertility problems and to privatize infertility caused by environmental causes through assisted reproduction. As a result of all of these factors, women are likely to bear a disproportionate burden of blame for intergenerational harms caused by endocrine disruptors, and will shoulder more of the work of attempting to remediate these harms.
A feminist ethics should therefore be applied to intergenerational justice (Mackenzie, Rogers, and Dodds, 2013) . Such a feminist intergenerational ethics would recognize how we are all interdependent rather than autonomous individuals. An appropriate understanding of embodiment includes the recognition of our interdependence on others (Diprose, 2002) , and intergenerational justice requires recognizing that we are embodied and relational, rather than autonomous (Beasley and Bacchi, 2007) . However, in doing so we must avoid retrenching unequal patterns of distributing care work (MacGregor, 2006) . Exposure to chemicals may produce effects throughout the lifespan and may be passed on to future generations. However, because of patterns of health inequalities across populations, we ought to examine the social structures that lead to health disparities instead of moving further in the direction of assigning individual moral responsibility for health, and particularly, women's disproportionate responsibility for their children's health (Hessler, 2013) . There are obstacles in theorizing harm to future persons without relying on conceptions of "normal" or "natural" bodies that have been challenged by feminist, queer, and critical disability approaches.
Disability rights activists and scholars have argued that the medical model of disability should be replaced by a social model in which disability is understood as a form of oppression. People with disabilities are "oppressed by society's failure to provide adequately for their needs, not simply on an individual basis but as a consequence of social organization which systematically discriminates against them as a group" (Price and Shildrick, 1998: 227) . However, Price and Shildrick (1998) move beyond the social model, to destabilize the normative binary categories of disabled/non-disabled. As they argue, this deconstruction is necessary in order to conceptualize difference as irreducible and multiple and concomitantly render the categories of disability and ability as inherently unstable and porous, because the spectre of one continuously resides in the other. The uncertainty of the effects of endocrine disruptors and the invisibility of some of those effects until attempts to reproduce expose them, illustrate this destabilization and can be understood through a postmodern feminist theory of health. As Einstein and Shildrick (2009) argue, a postmodern feminist account of health must include an understanding of bodies in context, an epistemology of ignorance, 1 and an openness to the risk of the unknown. Given the (for now) uncertain pathways of endocrine disruption, it is not possible to predict how they will impact individuals in different ways. As the critical disability movement has unsettled binaries between disabled/non-disabled, 1 An epistemology of ignorance recognizes that the complex practices of knowledge production cannot be fully understood, nor can the variety of features account for why something is known. As (Tuana, 2006) argues, epistemologies of ignorance are often integral to resistance movements.
arguing that we are all at least potentially disabled, in the context of endocrine disruption, we see that this potential disability is also intergenerational.
Endocrine disruption has been tied to fears of widespread feminization (Roberts, 2003) . Endocrine-disruptors have been described as creating a "sex panic" because of their effects on the sexual differentiation of bodies, but this response has been criticized by the queer ecology movement (Di Chiro, 2010) . Although synthetic endocrine disrupters may affect biological variation, they do not create it (Langston 2010: 144) ; sexual difference is already widely variable and confounds binaries (Hird, 2004) .
Therefore, environmentalism must not rely on a heteronormative conception of the "healthy body". Instead, we must ask how we can "develop a more proactive (rather than polluted) politics that argues for the integrity, security, and health of bodies, homes, families, and communities without reproducing the eugenics discourse of the "normal/natural"?" (Di Chiro, 2010: 210) . The queer ecology response to endocrine disruption demands that we address the potential harms posed by endocrine disruptors such as BFRs and phthalates without relying on sensationalistic appeals to the normal or natural body as being under attack.
Theorizing responsibility to future persons: upholding difference
A liberal, autonomous individual-based approach forms the basis of many formulations of intergenerational justice, but as feminist critics point out, such an approach fails to take into account the effects of difference (Woolley, 2000; Abbey, 2013) . One example of the liberal approach to intergenerational justice is Habermas' (2003) humanist position that we ought not to interfere in the "natural" constitution of future human beings. He finds this objectionable because future human beings would not have the same relationship to their own formation. Their genetic make up would be determined, rather than naturally given. This would lead to a conflation between humans and things that Habermas finds unacceptable because it would undermine the freedom of social relationships. Habermas (2003: 14) argues that,
A previously unheard-of relationship arises when a person makes an irreversible decision about the natural traits of another person…the fundamental symmetry of responsibility that exists among free and equal persons is restricted. We have a fundamentally different kind of freedom toward the fate produced through the contingencies of our socialization than we would have toward the prenatal production of our genome.
While Habermas' argument appears to support an ethics of protecting future generations against potential harms caused by exposure to endocrine disruptors, his reliance on a liberal autonomous model of the self is problematic. Although Habermas presumes a separation between "artificial" intervention and "natural" inherited genomes, the potential effects of endocrine disruptors on future generations undermine this distinction. The endocrine-disrupting effects of chemicals disturb conventional conceptions of the body as unified, non-porous, and non-volatile. These effects threaten our understandings of ourselves as discrete individuals. Our genomes are not in fact discretely and individually formed. The way we are formed as individuals cannot be separated from our environment.
Feminist theorists challenge Habermas' view of "natural" human genesis and contest his conception of the lifeworld as fundamentally symmetrical and the site of equality and freedom (Johnson, 2004) . Although Habermas does not want to allow for control over people, theories of intersectional oppression have taught us that this is already the case (Hooks, 2000) . Future human beings will be unable to regard themselves as unaffected by endocrine disruptors.
Intergenerational justice is not only about responsibility to future persons; it also involves determining what the polity of the future will look like through deciding who will become a future citizen. It is insufficient to attempt to protect future persons in the abstract; we must take difference seriously. Therefore, an ethical framework of intergenerational justice must uphold difference rather than seek to promote particular ideals of bodies and citizens. The feminist, disability rights, and queer ecology responses to endocrine disruptors share a refusal to uphold an ideal body even as they criticize illnesses resulting from chemical exposures. The givenness of any body must be contested, since "the normal body is materialized through a set of reiterative practices that speak to the instability of the singular standard" (Shildrick, 1999: 80 ).
An intersectional analysis of intergenerational justice is necessary in order to respond ethically and politically to the threats posed by endocrine-disrupting chemicals.
Silvers argues that intergenerational justice requires that we refrain from medicalizing difference and emphasize relationships between people and interdependence rather than our current focus on autonomy, with its assumption of a young, usually male, nondisabled status (Silvers, 2000) . Therefore, in the final section of this paper we explore several theoretical models by which we can move away from a focus on difference understood in terms of medicalized harms, toward a theorization of difference as a model of positive becoming.
Genealogies of difference: imagining future others
Reproduction has traditionally been privatized and excluded from the public (political) sphere of life, and rendered largely the responsibility of women. Bryson argues that recognizing the ethical and political importance of reproduction produces a different conception of time: "In contrast to the male time of paid production, many describe 'women's time' as cyclical, natural, task-oriented, relational and embedded, the time of reproduction, the family and personal relationships" (Bryson, 2007: 122) .
Gardiner (2006) describes our inability to properly consider the needs of future generations as "moral corruption". This failure of ethical imagination is a product of our understanding of time as linear and individual, a conception which Bryson (2007: 127) argues is challenged by reproduction: "At an abstract level, childbirth both generates time for the child that is born and links each mother to the continuing reproduction of the species. As such, it may also challenge her sense of individual time and autonomy and provide a source of temporal understanding that goes beyond linearity". Taking reproduction seriously demands that we rethink time, going beyond the linear time of the individual, to instead consider time in terms of generations.
Irigaray's (1993) work on genealogies can provide a way of understanding our ethical responsibilities as spanning generations. Irigaray recognizes that sexual difference is not biologically fixed or unchanging, and yet serves as the foundation for radical alterity. According to Irigaray, genealogies, the stories we tell about who we are and where we come from, help determine our present values. Although the dominant genealogies in Western culture are currently masculine and focus on the contributions of fathers, a matrilineal reconceptualization of genealogy could recognize the flourishing of sexual difference and the importance of birth in our understanding of time (Irigaray 1993) .
Drawing on Hannah Arendt's concept of natality, responsibility to future generations can be grounded in birth as an opening to difference. Arendt (1998: 247) asserts that the "miracle that saves the world, the realm of human affairs, from its normal, "natural" ruin is ultimately the fact of natality, in which the faculty of action is ontologically rooted. It is, in other words, the birth of new men and the new beginning, the action they are capable of by virtue of being born". Natality goes beyond biological reproduction to include the development of new future political communities as well.
Natality is both natural and social and thus contests the delegation of reproduction to the private sphere of life. It also challenges linear, individual notions of time that undermine an ethics of intergenerational justice. Arendt writes that, Nature and the cyclical movement into which she forces all living things know neither birth nor death as we understand them. The birth and death of human beings are not simple natural occurrences, but are related to a world in which single individuals, unique, unexchangeable, and unrepeatable entities, appear and from which they depart. Birth and death presuppose a world which is not in constant movement, but whose durability and relative permanence makes appearance and disappearance possible, which existed before any one individual appeared into it and will survive his eventual departure. Without a world into which men are born and from which they die, there would be nothing but changeless eternal recurrence, the deathless everlastingness of the human as of all other animal species (Arendt 1998, 96-97 ).
Arendt's conception of natality offers a way of understanding our responsibility to future generations without foreclosing on who those future people may be, thereby avoiding the "econormativity" that queer theorists and critical disability theorists criticize. By turning to Arendt, the charge of essentialism can also be avoided since she does not limit natality to women.
As Lisa Guenther (2006) convincingly argues, we can usefully connect Arendt's concept of natality to Emmanuel Levinas' understanding of ethics as responsibility to the Other. Levinas (2007; 1981) understands ethics as a responsibility to the other that predates (and postdates) our very existence. According to Levinas, there can be no autonomous individual since our very existence is predicated on infinite ethical responsibility to the Other, which we have not chosen but are nevertheless subject to.
Following this conception of subjectivity, we can overcome the distinction between synchronic and diachronic justice (intra-and intergenerational), since our ethical obligations are not limited by time or proximity. By following Guenther and connecting
Arendt's conception of natality with Levinas' ethics, we can develop an understanding of intergenerational justice that disrupts notions of unified, abstract selfhood and that instead recognizes a responsibility to protect difference across and within generations.
Intergenerational justice is an ethical and political response to threats to our survival. Nevertheless, we must not respond by attempting to protect "the species"; rather,
we should strive to protect future individuals who do not yet exist but who will vary widely in their characteristics and needs. As Elizabeth Grosz (2011) argues, the forces of difference come from within species themselves. Darwinian sexual selection aims at the maximization of difference, producing excesses in life (Grosz, 2011, p. 130 ).
Endocrine-disruptors are widely portrayed as producing "abnormalities" in the sexual differentiation of women and men, resulting in "sex panic" (Roberts 2003) . But Grosz (2011: 128-133) explains that attempts to ensure the future of human reproduction by protecting normative ideals of bodies, genders, and sexuality get Darwin wrong by conflating natural and sexual selection, making the same error as the sociobiologists. In responding to endocrine disruptors from an intergenerational justice framework, sex panic and heteronormativity must be avoided. While natural selection regulates sexual difference through reproduction, Grosz (2011: 130) explains that sexual selection is about erotic intensification, inducing "pleasure rather than progeny". She asserts that "Sexual selection may be understood as the queering of natural selection, that is, the rendering of any biological norms, ideals of fitness, strange, incalculable, excessive" (Grosz, 2011: 132) .
The insight of transcorporeality allows us to recognize the porous nature of bodies and environments (Alaimo, 2008; Alaimo, 2010b; Alaimo, 2010a; Alaimo, 2009) , which is essential given the unpredictability of chemical interactions in the environment and the different vulnerabilities of bodies. The interactions between endocrine-disruptors, bodies, and environments will produce a range of effects, which we are only beginning to understand. Ethical responsibility to future generations must be grounded in an openness to change and difference, through which we can develop an understanding of intergenerational justice that disrupts notions of unified, abstract selfhood and that instead recognizes a responsibility to protect difference across and within generations. We need to both attempt to minimize the suffering of future generations, while also welcoming the unknown, that which confounds our expectations, and without attempting to exclude those future persons who do not conform to our existing norms of sexual difference.
Promoting increased capacities for action should be the criterion for intergenerational justice, not ensuring continued conformity with existing categories of life. Such a concept of becoming provides an answer to the queer critiques of "econormativity", since Grosz's conception of sexual difference is not based on any hierarchy of the sexes, but in contending the incommensurability of the male and the female it insists on the plurality of life and its potential possibilities of dispersion. Grosz (2011: 146) upholds the importance of sexual difference, since without "the indeterminable difference between two beings who do not yet exist, who are in the
